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Background and Objectives Obstructive sleep apnea (OSA) is highly prevalent in com-
mercial vehicle operators (CMVOs). This study aimed to evaluate the poor sleep quality, day-
time sleepiness, and the prevalence of self-reported OSA in CM'VOs.

Subjects and Method We performed a retrospective review of the medical records of pa-
tients who visited a single institution with sleep problems from 2011 January to 2016 Decem-
ber. Among the patients, a total of 38 CMVOs was analyzed. Clinical information, question-
naires about sleep quality (Pittsburg sleep questionnaire, PSQI), excessive daytime sleepiness
(Epworth sleepiness scale, ESS) and risk factors for OSA (STOP-Bang) were analyzed. The
frequency of motor vehicle accidents and near accidents was assessed, and polysomnography
(PSG) was used for OSA diagnosis purposes.

Results The mean age of the study population was 45.3+11.8 years. The average score of PSQI,

Received  October 21, 2018 ESS, and STOP-Bang were 6.75+4.22, 10.79+7.12, and 4.62+3.34, respectively. A significant

Revised  October 25, 2018 association between near accidents and high-risk group of OSA was observed [odds ratio
Accepted  October 25, 2018 (OR)=2.73, 95% confidence interval (CI)=1.08—4.48]. Subjects with poor sleep quality showed
Address for correspondence significantly increased risk of near accidents (OR=2.34, 95% CI=1.01-3.56). Receiver operat-
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Conclusion Administration of STOP-Bang questionnaire before a PSG can identify high-risk
subjects, supporting its further use in OSA screening of CMVOs.
Korean J Otorhinolaryngol-Head Neck Surg 2019;62(4):221-7

}\‘] =2 ] F35-% 38 A|4(apnea-hypopnea index, AHDY &

S A ol R 4> (respiratory disturbance index)7} A7 53] o]

4] +HFE5F(obstructive sleep apnea, OSA)& = 7l A9, T S40] §l& o AZME 153] o]l 9=
HEgAoe] 3t FHE FF B pw B SA0] S FoEW, OhE 4o Ao glojof Fit!

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright © 2019 Korean Society of Otorhinolaryngology-Head and Neck Surgery 221


https://orcid.org/0000-0001-8631-928X
http://crossmark.crossref.org/dialog/?doi=10.3342/kjorl-hns.2018.00724&domain=pdf&date_stamp=2019-04-21

Korean J Otorhinolaryngol-Head Neck Surg 1 2019;62(4):221-7

HHd FHFTFFTORE
AsHA st 350] 7 )
Abgo] fdE|an, mrkilAgo] rlEm, = o] EAA
© 7 Uepdt o] LR
SAY A5 S S 1S, HEF T, A
b 22 Wwe] Agh 2 955 59 AR AIA L gt
o] of5lE o7& 4= Qirk ol9joll e HFE, ABeE E QA
7159 ‘x‘:r“q “ofle} Zet A} ok A ek’

159 79~ 304 o dellAl A Q15-9] 2~4%0 A HAA =
E‘ivt%igvol Aok $ejvehs 3.2~4.5%71F FHE
< Holy, 53] P, w2 I, vHdeE Erha deiA
Ak ool B L g 22 HYF a4vt £
Zhofjoll &S wjzlckar o5 x| gl

IF oAM= B3] 2R (commercial vehicle oper-
ators)®] 4 Had FHRESZTEY LAFLOE AAR|AL
ATt ole} HH B it ATt 1937199 HgA
g o ® FHES S-S sl 93k 22l Ak
AR} =T A AH(polysomnography) S A5, Z1590]
A SHES T2 a9 gto 2 B2E 5008W(30.9%) =
68%°A1 AHIZ} A7 103] o] o]l o, A 2|44}
o] 7% 21%014 AHIZF A7 108] oAolict? E o2
el w2 ’\t&-t%iﬁz?l 2| A M= 2~5u)9] wE
AL Y 9 3~5u19] I ujal 7HE/dS 7RItk Hals

ol
=]

rSL' -l>

u} QJr}Y

ol AN $AATHEVL AAe8A2 Sf7t 24 4
S A ABE Hstel, BE SAAAN HHA
FURETE 9ol e AAHE wolok sk, Hay 4w
FEEE AES W LAE A7)0 AR W AL
=% sk gl 5 5%

ojAY AAxIA ] HAd FHUFEFTOR lsf A
k= AREAIAY Blgoll F=53te] thefet A7 Y 2l
A, FA7IA ole} TRHE =i A= mndt Aol
oh ofoll & A= HH Y FHFEETol AAE ¥
HET A2 el digh et A w3 A2l
o SAIA 45 Bkl ol AU AR AL el

1:HIJ—

2011 195E] 2016 1297H4] Eo]| 52|, RS

222

3 4 Aot FrEY }

513549 3kake] A|dS RARSHALE 1 & a?j%zwol 41
80.80%)°1 tisto] A+ l gk 5

A Aol Zhofstar Ax

47 ¢ 3
A S8 PURACING, Sl B A1 S5

= amEe @t 1‘41%01] N ASlsistch, 31580 2 el
HshH MR EAE EEHI ATLE APl

AR AR 9 28 Je =A}

AREA = 98, 7], 57, 2E {5 18sE (&5
I, /358, thshl o)), T W ™Y 5 714 Agh
gl 9 &5 ofB7F 2FE AL A AR 4= (body mass

index)= A4H25 kg/m” ulyh), IAE25 kg/m? o4 30
kg/m? vjgh) 2 B9k30 kg/m® oJAD LR Baslor) ws

SES 250, F/0E0, ookl oo R THY

i

AR SECRYF)S od BEE 34 gt 98
HEEE, 74X ol LEFE H9E 1A e

- ghEo A uje- EY
B7FskoiT) o 1%k QI E= XH/E_VJ
’é]—?—_? 7 }Xﬂ% WEAL(motor vehicle accident)®] 8-

, AA AR U] ghgkou Al wisly] 91t
e -71175}% BjoF Sh= A=l oFxbAlIL(near accident)9]
+r sttt 2 At ASistuE Ao A4
2]91915]9] $91(IRB No. 1812-063-993) 1o} =9}
o}, At PIAREE AHEAE gk, dAl7] A
(Declaration of Helsinki)& &3tk

of,

il
T A A dAtoll AT AFEEl= T=2H T
™ A5 (Pittsburgh Sleep Quality Index, PSQDol 2J3fi4
BrlEoch kAol 4 A S 7| A7), SEREA 7
Aol Al ARE- o RE Fol e Aol gk A&
A StV PSQI A7) 64 o]Afo] El= 7S 4ol A
o] yko. o7 AHoJskqirt Edt AESP T ESS U8
A= %: ’_‘ oﬁHH
74513 10 OloH e AR JP%P , 113 ol
9 02 Hrhsielch uw*é =
0}71 Qe A+ oAbl thsfAl
*}o} t}. 54 o) A5 HaA
2,48 E= 389 B F99

Il

w2
H
O
T
g o
o
=
i)
Mo ®
B
i k
44 N H



2, 28 o151 B9 ASIFLO 2 HIser

FHOAAA

3852] g2} Fof|A] 22750] ot SHATHAAAE AlRY WL
o} oA Grass model 78(Astro-Med, Inc., West
Warwick, RI, USA)E AH&3om, zohd o] ubet o
T A=A 2 A= A1 FAbsko] Hat oF
Aw, HAE, et AE, 83, 4 D v 7] 25,

59 550 H 5350
T 25E B 3585 &

—

ZRAZE B9t A& o 2 ZAe) e =l

=7]50] we} 4molst AR 5 Algto] BAg AmEY)
o
=

ft
)

>
R

N

NS

o Z o
i 32 Ao

g

Mo

rN

R
[>
o,

'L
H1
o
o r|r
il
L 1
o
=
32
£
>
T
_}l_‘
X2
32
0,
o
2
>
g
°
X

Atof| Al of| & H4=ef vk
3] AHE A (logistic regression analysis)-2-
, AL o) gisfjA] Exp(B) U H|QI<LH =0
odds ratio(OR)2} 95% confidence interval(95% CI)
Fa}9it}. STOP-Bang A& what 73t At 71
chAHAF Ake] 2Fo] 412 Mann-Whitney U test
[-&3t3ict SARHA 9] &2 p<0.052 sFglem,

< 8 =E BA 242 SPSS version 23.0(1BM
Corp., Armonk, NY, USA)-S AH&-319iT

‘]

re

:
ML
T e
ERS
5
H

ol

2

]_

)
o~

Mo o e 2 KU
o _{>
ne)

s
1%

4 %

AT dide] 54

2o FFo], £HREES d gt FUHEUFOR
A TS F 5135701900L, 104 4178(0.80%)°] =
el FAREE o, o) FAR] AR AlLjEtar AYS
71 AFHE43447) 3 0.94%0] dstAcHFig. 1).

PSQI, ESS, STOP-Bang A#-& Al3¥gt 1|3} 38 Z 37
e Aol Qlal, Bt vhol= 453+ 118410tk Bt AldSF
A4 24.8+541 kg/m’o|3lom, Hagat Hdigke 212t
1949} 29.1 kg/m’o|lct. Au| HH& 5HF 3.13+2.727%F0]
AL, SHAR] 10.5%= 3HF 105+ o)) AR & vyt &
AR = 76.3%F o, SFE 78.9%7} dckar B syl ot

=

Sleep Questionnaires of Drivers 1 Song Y, et al.

Office
Business o
Inoccupation - |
Household |
Student
Healthcare
Social service
Management
Education
Architecture
Transportation
Military
Farming, fishing
Art, design
Food preparation -

uuuuuuuUUHH

T T 1
500 1000 1500

o

Patients (n)

Fig. 1. Distribution of the patients’ occupation.
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Table 1. Clinical characteristics of the study population

9] AHI= 17616.48~23.1)0]9)a1, o=
9.01(2.55~12.3)3} ¢-2]3t ?4017} AU
oJAF W] STOP-Bang Ad+2] Hl

_‘Uﬂ receiver operating characteristic

n=38 (%)  Mean (SD)
Male 37 (97.4)
Age (years) 453(11.8)
<40 15 (39.5)
>40 23 (60.5)
BMI (kg/m?) 24.8 (5.41)
Coffee intake (units/working day) 3.13(2.72)
Current smoking 29 (76.3)
Alcohol drinking 30 (78.9)
HTN 14 (36.8)
DM 9 (23.7)
Marital status
Single or divorced 7 (18.4)
Married 31 (81.6)
Education
Primary 1(2.6)
Lower secondary 5(13.2)
Upper secondary 28 (73.7)
Tertiary 4 (10.5)
Leisure time physical activity (h/wk)
0 24 (63.2)
2—4 12 (31.6)
4 2 (5.3)
Driving experience (years)
<15 26 (68.4)
>15 12 (31.6)
Driving time (h/wk)
<50 29 (76.3)
>50 9 (23.7)
Work intensity
Mild 5(13.2)
Moderate 16 (42.1)
Severe 17 (44.7)
Job satisfaction
Dissatisfied 6 (15.8)
Neutral 15 (39.5)
Satisfied 17 (44.7)
MVA
Accident 14 (36.8)
Near accident 21 (55.3)

SD: standard deviation, BMI: body mass index, HTN: hyperten-
sion, DM: diabetes mellitus, MVA: motor vehicle accident
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Table 2. Sleep data of the study population

n=38 (%) Mean (SD)
PSQlI score 6.75 (4.22)
Subjective sleep quality 1.21(0.82)
Sleep latency 0.97 (0.87)
Sleep duration 0.94 (0.79)
Sleep efficiency 0.65 (0.55)
Sleep disturbance 1.37 (1.14)
Use of sleep medication 0.49 (0.52)
Daytime dysfunction 1.12(1.01)
PSQI score >5 5 (65.8)
ESS score 10.79 (7.12)
ESS score >10 4 (36.8)
STOP-Bang score 4.62 (3.34)
High risk of OSA 20 (52.6)
Moderate risk of OSA 15 (39.5)
Low risk of OSA 3(7.9)

SD: standard deviation, PSQI: Pittsburgh Sleep Quality Index,
ESS: Epworth Sleepiness Scale, OSA: obstructive sleep apnea

Table 3. Association of sleep disorders and demographic vari-
ables with accidents

Accident OR Near accident OR
(95% CI) (95% CI)
Age 1.01 (0.78-1.14) 1.06 (0.79-1.33)
BMI 1.15(0.71-1.35) 1.09 (0.69—1.24)
Coffee 0.91 (0.68—1.42) 0.88 (0.48—1.36)
Current smoking 0.76 (0.32-1.08) 0.62 (0.25-1.14)
Underlying disease 1.13(0.88-1.51) 1.04 (0.79-1.42)
Marital status 1.05 (0.67—1.26) 1.09 (0.68—1.37)
Educational level 0.97 (0.59-1.83) 1.03 (0.62-1.72)
Physical activity 0.98 (0.89-1.42) 0.84 (0.45-1.51)
Driving experience 1.05(0.76-1.13) 1.12(0.91-1.62)
Driving time 1.12(0.88—1.42) 1.07 (0.89—1.43)
Work intensity 1.28 (0.94-1.98) 1.12 (0.85-2.12)
Job satisfaction 0.82 (0.83-1.02) 0.79 (0.74-1.06)
PSQI score >5 1.89 (0.95-2.42) 2.34(1.01-3.56)*
ESS score >10 1.67 (0.88—1.96) 1.52(0.92-1.78)
High risk of OSA 1.54 (0.89—1.48) 2.73 (1.08—4.48)*

#p<0.05. BMI: body mass index, PSQI: Pittsburgh Sleep Quality
Index, ESS: Epworth Sleepiness Scale, OSA: obstructive sleep
apnea, OR: odds ratio, Cl: confidence interval
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Table 4. Demographics and polysomnographic data according to risk groups classified with STOP-Bang questionnaire

High risk (n=12) Low/moderate risk (n=10) o)
Age (years) 49.7 (10.6) 443 (11.1) 0.784
BMI (kg/m?) 26.1 (22.2-29.3) 23.7 (20.9-28.8) 0.241
PSQI score 7 (4.3-14.3) 5(3-8.3) 0.074
ESS score 13 (10.3-15) 10 (7-13.3) 0.067
AHI 17.61 (6.48—23.1) 9.01 (2.55-12.3) 0.032*
Lowest O2 (%) 86.2 (81.8—92.4) 89.4 (82.8-95.2) 0.495
Snoring (%) 5.47 (2.3-13.10) 3.74 (1.12-9.71) 0.191

All values except age are reported as median (inferquartile range). #p <0.05. BMI: body mass index, PSQI: Pittsburgh Sleep Quali-
ty Index, ESS: Epworth Sleepiness Scale, AHI: apnea-hypopnea index

100 ~
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Fig. 2. Receiver operating characteristic curve of STOP-Bang
questionnaire using apnea-hypopnea index =5 cutoff value.
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